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Description 

Technical Field 

[0001] The present invention relates to a halogen-free and flame retardant resin composition excellent In physical 
properties such as impact strength, heat resistance and moldability, which is also excellent in chemical resistance and 
heat -induced discoloration resistance, and improved in silver streaks. 

Background Art 

[0002] Of molded articles, electric and electronic parts used in an OA (Office Automation machines)-field for some 
specific uses are required to be of resin compositions excelled physical properties such as flame retardancy impact 
strength and heat resistance. For example, required are those not less than 40 kg-cm/cm in notched Izod impact 
strength and heat resistance of not less than 100 "C in HDT (heat distortion temperature). Besides those properties, 
chemical resistance and moldability are further required. As such resin compositions, polycarbonate-type resins or 
ABS resins are being used widely. 

[0003] In recent years, especially with resins used as materials of electric or electronic parts, are required to be safe 
to fire, hence the material resins are often required to have a high degree of flame retardancy to pass UL-94 (U.S. 
Undenwriters Laboratory Standard) V-0 and, therefore, various flame retardants have been developed and studied. 
[0004] In order to impart a high degree of flame retardancy to a resin composition, generally used is a halogen-type 
compound as a flame retardant, if necessary, in combination with a flame retardant auxiliary such as antimony trioxide. 
Halogen-type compounds with their high flame retardant effect, however, have such defects as free halogen gases or 
halogen compounds resulting from the decomposition of the halogen-type compounds during resin processing is likely 
to cause corrosion of an extruder cylinder or die surface or corrosion of metal portions of electric or electronic parts, 
which possibly causes contact failure or poor conduction. The gases resulting from the decomposition of the halogen- 
type compounds include poisonous ones in extremely minute amounts. Hence, strongly desired is development of a 
flame retardant resin composition not containing even traces of halogen-type compounds. 

[0005] As one of such flame retardants, a kind of phosphorus-type compounds are being studied in good eamest 
with regard to their application possibilities. Generally, however, the flame-retarding effect of the phosphorus-type 
compounds is lower than that of halogen-type ones, hence addition of a greater amount thereof is required if a high 
degree of flame retardancy is needed. And this results in lowering of physical properties such as impact strength and 
heat resistance and it comes to be extremely difficult to keep them sufficiently high together with flame retardancy. 
[0006] Various studies have been made to date for solving such problems and resin compositions comprising poly- 
carbonate resins, polyalkylene terephthalate resins, graft copolymers, phosphorus-type compounds and fluorocarbon- 
type resins with or without limitations of their blending ratios are disclosed in, for example, Japanese Laid-open Patent 
Publication No. 6-1 92553 and Japanese Patent Publication No. 6-242055. 

[0007] The resin compositions mixed with such phosphorus-type flame retardants, unlike those mixed with halogen- 
type flame retardants, have particular phenomena caused by the decomposition of the phosphorus-type flame retardant 
during resin processing such as yellowing of molded articles and easy formation of silver streaks in the surface thereof. 
As to yellowing, in particular, there is a further problem, among others, of increased yellowing of the molded articles 
when they are used under high -temperature conditions. 

[0008] Of the required physical properties, especially important Is the chemical resistance, which is often required 
to be much higher with spread of uses for such electric parts in recent years. 

[0009] An extensive series of studies have been made for solving such problems and with regard to the improvement 
of resistance to heat-induced discoloration, flame retardant resin compositions admixed with specific organic phos- 
phoric diesters and alkali metal salts thereof as additives for polycarbonate resins are disclosed in, for example, Jap- 
anese Laid-open Patent Publication No. 5-9371 and Japanese Laid-open Patent Publication No. 6-207088. Although 
this method is effective against discoloration of resin compositions dwelling in an injection molding machine, organic 
phosphoric esters and alkali metal salts thereof accelerate thermal decomposition of polycarbonate resin which en- 
hances silver streaks formation. In Japanese Laid-open Patent Publication No. 6-228426, Japanese Laid-open Patent 
Publication No. 5-1079 and Japanese Laid-open Patent Publication No. 5-92986 there is disclosed a method for de- 
creasing the degree of discoloration of molded articles by the use of a specific phosphoric ester as a phosphorus-type 
flame retardant. The disclosed method, however, may not be sufficiently effective or, worse, even fail to improve chem- 
ical resistance or to prevent silver streaks formation. 

[0010] For the simultaneous improvement of effect for increasing resistance to heat-Induced discoloration and de- 
creasing silver streaks formation, a method of adding organic phosphorus-type compounds and me lam in e cyan urates 
to polyamide resins is disclosed in Japanese Laid-open Patent Publication No. 6-1 45508. The melamine cyanurates, 
however, accelerate foaming of polycarbonate-type resin and cause increased dripping, hence this method is difficult 



EP0 829 517 B1 

to apply to polycarbonate-type resin compositions. 

[0011] Meanwhile, as a method of improving the chemical resistance of polycarbonate resins, there is disclosed in, 
for example, Japanese Published Patent Publication No. 5-87540. a method of adding graft copolymers and high- 
density polyethylene resins to a resin composition of polycarbonate resins and thermoplastic polyester resins, but there 

5 arises a problem of the resin composition flame retardancy being deteriorated by the high-density polyethylene resins 
as it is applied to aflame retardant recipe. In Japanese Laid-open Patent Publication No. 5-21754, there is a description 
about a method of improving the chemical resistance of flame retardant polycarbonate resin compositions using hal- 
ogenated bisphenol-type epoxy resins, but no reference is made to resistance to heat-induced discoloration or silver 
streaks formation, and the problems caused by halogen-type compounds are still involved. 

10 [001 2] Although, as mentioned above, there are proposed various methods for improving resistance to heat-induced 
discoloration as well as for prevention of silver streaks formation, there are still Included problems of the intended 
improving effect being insufficient or of causing deterioration of the innate excellent physical properties of the resin 
compositions. Under such conditions, there have been awaited development of halogen-free resin compositions ex- 
celled in physical properties such as flame retardancy, impact strength, heat resistance and moldability and, more 

IS important, also excelled in chemical resistance and resistance to heat-induced discoloration and silver streaks forma- 
tion. 

[0013] The present invention is aimed at providing a halogen-free flame retardant resin composition excelled in 
physical properties such as flame retardancy, impact strength, heat resistance and moldability and, more important, 
also excelled in chemical resistance and resistance to heat-induced discoloration and silver streaks formation. 
20 [0014] The present inventors made extensive and intensive studies for solving the aforementioned problems and to 
their astonishment discovered that a flame retardant resin composition satisfying the aforementioned properties was 
obtainable by blending in specific quantities a polycarbonate resin, a potyalkylene terephthalate resin in specific mo- 
lecular weight, a specific copolymer, an organic phosphorus-type flame retardant and an epoxy compound not con- 
taining halogens, and thus could arrive at the present invention. 

25 

Disclosure of the Invention 

[0015] The present invention relates to a flame retardant resin composition comprising the following components 
(A). (B). (C). (D), (E) and (F). wherein 1 -10 parts by weight of (C), 2-10 parts by weight of (D), 0.05-2 parts by weight 
30 of (E) and 0.01-10 parts by weight of (F) are contained per 100 parts by weight of a resin whose weight ratio of (Ay(B) 
is 75/25-90/10. 

(A) a polycarbonate resin whose viscosity-average molecular weight is 16.000-29,000, 

(B) a polyalkylene terephthalate resin, 

35 (C) a copolymer containing a rubbery polymer and at least one selected from the group consisting of aromatic 

vinyl monomers, vinyl cyanide monomers, acrylic acid, acrylic esters, methacrylic acid, methacrylic esters and 
maleimide-type monomers as components, 

(D) an organic phosphorus-type flame retardant, 

(E) a fluorocarbon-type resin, and 

40 (F) an epoxy compound not containing halogens. 

Best Modes for Practicing the Invention 

[0016] The polycarbonate resin (A) used in the present invention is obtained by the reaction of not less than one 
45 kind of bisphenol compounds with phosgene or carbonic esters such as diphenyl carbonate. 

[0017] As specific examples of the bisphenol compounds, there are included hydroquinone, 4, 4'<lihydroxy phenyl, 
1,1-bis{4-hydroxyphenyl) ethane, 2, 2-bis(4-hydroxy phenyl) propane, 2,2-bis(4-hydroxyphenyl) butane, bis(4-hydroxy- 
phenyl) sulfone and 4,4'-dihydroxy diphenyl ether, which are used alone or in combinations of two or more. The bi- 
sphenol compound particularly preferable for the present invention is 2,2'-bis(4-hydroxyphenyl) propane. 
60 [001 8] The viscosity -average molecular weight of the polycarbonate resin is required to be 1 6,000-29.000 and, more 
preferably, 1 9,000-25,000. tl the viscosity-average molecular weight is less than 1 6,000, the impact strength and chem- 
ical resistance of the molded article are lowered, while moldability during resin processing is deteriorated if it is in 
excess of 29,000. 

[0019] The polyalkylene terephthalate resin (B) is obtained by the reaction of terephthalic acid or its derivatives 
55 having ester formability with glycols 2-10 in carbon number or its derivatives having ester formability 

[0020] As specific examples of the aforementioned glycol, there are included ethylene glycol, propylene glycol, 
1,4-butanediol, neopentyl glycol, 1 ,5-pentanediol and 1,6-hexanediol, which are used either alone or in combination 
of two or more. 
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[0021] As specific examples of the polyalkylene terephthalate resin, there are included polyethylene terephthalate 
resins, polybutyrene terephthalate resins, polyh exam ethylene terephthalate resins and polycyclohexane dimethylene 
terephthalate resins, which may be used either alone or in combination of two or more. Of these, particularly preferable 
are polyethylene terephthalate resins for less deterioration of molded articles in heat resistance and chemical resist- 
s ance. 

[0022] Intrinsic viscosity of the polyalkylene terephthalate resin is preferred to be 0.4 - 1 .2 dl/g, more preferably, 0.4 
- 1 .2 dl/g and, still more preferably, 0.6 - 1 .0 dl/g when measured at 25 in a mixed solvent of phenol and tetrachlo- 
roethane in a weight ratio of 1:1. Intrinsic viscosity of less than 0.4 dl/g is not preferable since the impact strength of 
molded articles is lowered, while viscosity in excess of 1.2 dl/g is not preferable, either, since deterioration of moldability 

10 in resin processing occurs. 

[0023] As a polymerization catalyst for use in the production of the polyalkylene terephthalate resin (B), normally 
known compounds of. for example, germanium type, antimony type, titanium type and tintype are usable but germanium 
type compounds are preferred for their marked effect against silver streaks formation. As to the method of producing 
such polyalkylene terephthalate resin (B), there is no particular limitation and any of the normally known methods such 

IS as melt polymerization and solid-state polymerization may be usable. 

[0024] The weight ratio of (A)/(B) may be in a range of 75/25 - 90/10 and. more preferably, in a range of 80/20 - 
90/10. If this weight ratio is less than 75/25, flame retardancy, impact strength and heat resistance of molded articles 
are lowered, while chemical resistance of molded articles and moldability during resin processing are deteriorated if it 
is in excess of 90/10. 

so [0025] As the rubbery polymer used in the copolymer (C) in the present invention, there are included polybutadienes, 
polyisoprenes, random and block copolymers of styrene butadiene, hydrogenated ones of the aforementioned block 
copolymers, acrylonitrile-butadiene copolymers, isoprene-butadiene copolymer rubbers, random and bkxk copolymers 
of ethylene-propylene, random and block copolymers of ethylene-butene, copolymers of ethylene-a-olefin, copolymers 
of ethylene with unsaturated carboxylic acid esters such as ethylene-methacrylic acid ester and ethylene-butyl acrylate, 

2S acrylic ester-butadiene copolymers, acryl-type elastic polymers such as butyl acrylate-butadiene copolymers, ethylene- 
fatty acid vinyl copolymers such as ethylene-vlnyl acetate copolymers, ethylene-propylene-ethylidenenorbomene co- 
polymers, ethylene-propytene-n on -conjugate diene copolymers such as ethylene-propylene-hexadiene copolymers, 
butylene-isoprene copolymers and the like, and these may be used either alone or in combination of two or more. 
[0026] The rubbery polymers preferable for the present invention are polybutadienes, butadiene-styrene copolymers, 

30 butadiene-acrylic acid copolymers, butadiene-methyl acrylate copolymers, butadiene-methacrylic acid copolymers, 
butadiene-methyl methacrylate copolymers and the like, wrfiich may be used either alone or in combination of two or 
more. 

[0027] As the aromatic vinyl monomer of the copolymer (C), there are included styrene, a-methylstyrene, a-ethyl- 
styrene and the like, which may be used either alone or in combination of two or more. Particularly preferable aromatic 
35 vinyl monomers for the present invention are styrene, a -methyl styrene or a mixture thereof. 

[0028] As the vinyl cyanide rnonomer of the copolymer (C), there are included aery Ion itrile, methacrytonitrile and the 
like, which may be used either alone or in combination of two or more. Particularly preferable vinyl cyanide monomer 
for the present invention is aery Ion itrile. 

[0029] As the acrylic ester of the copolymer (C), there are included methyl acrylate, ethyl acrylate and butyl acrylate. 
40 which may be used either alone or in combination of two or more. Particularly preferable acrylic ester for the present 
invention is methyl acrylate. 

[(K)30] As the methacrylic ester of the copolymer (C), there are inlcuded methyl methacrylate, ethyl methacrylate, 
butyl methacrylate and the like, which may be used either alone or in combination of two or more. Particularly favorable 
methacrylic ester for the present invention is methyl methacrylate. 

45 [0031] As the maleimide-type monomer of the copolymer (C), there are included maleimide, N-methylmaleimide, N- 
ethylmaleimide, N-propylmaleimide, N-isopropylmaleimtde, N-cyclohexylmaleimide. N-phenylmaleimide and the like, 
which may be used either alone or in combination of two or more. Particularly preferable maleimide monomers for the 
present invention are maleimide, N-phenylmaleimide, N-hexylmaleimide or mixtures of two or more thereof. 
[0032] As to the rubbery polymer-individual monomer composition ratio in the copolymer (C), there is no particular 

50 limitation and the individual components are properly used according to the intended use. As such copolymer (C), 
preferred are, among others, graft copolymers in which the other ingredients are graft-copolymerized in the presence 
of the rubbery polymer and particularly preferred are AES resins {acrylonitrile-ethylene-propylene-styrene copolymers), 
MBS resins (methyl methacrylate-butadiene-styrene copolymers) and MB resins (methyl methacry late-butadiene co- 
polymers). As to the method of producing the copolymer (C). there is no particular limitation and any of the normally 

55 known methods may be used such as mass polymerization, solution polymerization, mass-suspension polymerization, 
suspension polymerization and emulsion polymerization. It is also possible to prepare the copolymer (C) by blending 
resins polymerized or copolymerized separately. 

[0033] The amount to be added of the copolymer (C) used in the present invention is 1 -1 0 parts by weight, preferably 
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3-7 parts by weight per 1 00 parts by weight of a mixture of the polycarbonate resin (A) and the polyalkylene terephthalate 
resin (B). If the amount to be added of the copolymer (C) is less than one part by weight, the impact strength of molded 
articles is insufficient, while, if it is in excess of 10 parts by weight, the heat resistance and flame retardancy of molded 
articles are deteriorated. 

[0034] As the organic phosphorus-type flame retardant (D) used in the present invention, there are included phos- 
phates, phosphonates, phosphinates, phosphine oxides, phosphites, phosphonltes, phosphinites, phosphines and the 
like, and specific examples are trimethyl phosphate, triethyl phosphate, tributyl phosphate, tri(2-ethylhexyl) phosphate, 
t rib utoxy ethyl phosphate, triphenyl phosphate, tricresyl phosphate, trtxylenyl phosphate, tris(isopropylph8nyl)phos- 
phate, tris(phenylphenyl)phosphate, trinaphthylphosphate, cresyldiphenyl phosphate, xytenyldiphenyl phosphate, 
diphenyl(2-ethyIhexyl)phosphate, di(isopropyIphenyl)phenyl phosphate, phenylphenyldicresyl phosphate, dibutyl 
phosphate, monobutyl phosphate, di-2-ethylhexyl phosphate, monoisodecyl phosphate, 2-acryloytoxyethylacid phos- 
phate, 2-methacfyloyloxyethylacid phosphate, diphenyl-2-acryloytoxy ethyl phosphate, diphenyl-2-methacryloyloxye- 
thyl phosphate, triphenyl phosphite, trisnonylphenyl phosphite, tristridecyl phosphite, dibutyl hydrogen phosphite, 
triphenylphosphine oxide, tricresyl phosphine oxide, diphenylmethyl phosphonate, diethylphenyl phosphonate and the 
like, which may be used either alone or in combination of two or more. 

[003S] Specifically, condensed phosphoric esters represented by the following formula are preferred for the less 
tendency to stain the die during injection molding. 
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where R^, are monovalent aromatic groups or aliphatic groups, Rg is a divalent aromatic group, n is 0-15. As ex- 
amples of such condensed phosphoric esters, there are included resorcinolbis(diphenyl)phosphate (I), resorcinolbis 
(di-2,6-xylyl)phosphate (II), bisphenol A bis(dicresyl)phosphate (III), hydroquinonebis(di-2.6-xylyl) phosphate (IV) and 
condensates thereof, which may be used either alone or in combination of two or more. 
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[0036] The amount to be added of the aforementioned organic phosphorus-type flame retardant (D) is in a range of 
2-10 parts by weight, preferably 3-6 parts by weight per 100 parts by weight of a mixture of the polycarbonate resin 
(A) and the potyalkylene terephthalate resin (B). If the amount is less than 2 parts by weight, the flame retardancy of 
molded articles and the moldability during resin processing are insufficient, while, if it is in excess of 10 parts by weight, 
the impact strength, heat resistance and chemical resistance of molded articles are deteriorated. 
[0037] The fluorocarbon-type resin (E) used in the present invention means any resin having fluorine atoms therein. 
Examples are polymonofluoroethylene, polydifluoroethylene, polytrifluoroethylene, pofytetrafluoroethylene, tetrafluor- 
oethylene /hexafluoropropylene copolymers and the like, which may be used either alone or in combination of two or 
more. If necessary, monomers copolymerizable with the aforementioned fluorine monomers may be used in an amount 
safe from deteriorating physical properties such as flame retardancy of molded articles. The nrralecular weight of the 
fluorocarbon-type resin is preferred to be 1,000,000-20.000,000, more preferably 2,000,000-10,000,000, for the re- 
quired impact strength and the anti-dripping behavior during combustion. As to the method for the production of such 
fluorocarbon-type resins, any of the normally known methods may be used such as emulsion polymerization, suspen- 
sion polymerization, mass polymerization and solution polymerization but preferred are fluorocarbon-type resins pro- 
duced by emulsion polymerization with anti-dripping behavior during combustion taken into consideration. 
[0038] The amount to be added of the aforementioned fluorocarbon-type resin (E) is in a range of 0.05-2 parts by 
weight, more preferably 0.2-1 parts by weight, per 100 parts by weight of a mixture of the polycarbonate resin (A) and 
the polyalkylene terephthalate resin (B). If the amount is less than 0.05 parts by weight, flame retardancy of molded 
articles is insufficient, while, if it is in excess of 2 parts by weight, impact strength of molded articles and moldability 
during resin processing are deteriorated. 

[0039] The epoxy compound (F) used in the present invention is a compound having at least one epoxy group in the 
molecule and not containing halogens. There are included N-glycidyl phthalimide, IM-glycidyl tetrahydrophthalimide, 
phenyl glycidyl ether, p-butylphenyl glycidyl ether, styrene oxide, neohexene oxide, ethylene glycol diglycidyl ether, 
polyethylene glycol diglycidyl ether, propylene glycol diglycidyl ether, polypropylene glycol diglycidyl ether, tetrameth- 
ylene glycol diglycidyl ether, polytetram ethylene glycol diglycidyl ether, bisphenol A- type epoxy compounds, bisphenol 
S-type epoxy compounds, resorcinol-type epoxy compounds, phenolnovolac-type epoxy compounds, orthocresolno- 
volac-type epoxy compounds, adipic acid diglycidyl ester, sebacic acid diglycidyl ester and phthalic acid diglycidyl 
ester, which may be used either alone or in combination of two or more. 

[0040] The epoxy equivalent of the aforementioned epoxy compound is preferred to be not more than 1 0,000, and 
more preferably not more than 1 ,000, for higher chemical resistance, improved resistance to heat-induced discoloration 
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and silver streaks formation. 

[0041] The amount to be added of tine aforementioned epoxy compound (F) is in a range of 0.01-1 0 parts by weight, 
more preferably 0.05-5 parts by weight, per 100 parts by weight of a mixture of the polycarbonate resin (A) and the 
polyalkylene terephthalate resin (B). If the addition of the aforementioned epoxy compound (F) is less than 0.01 part 

5 by weight, chemical resistance and resistance to heat-induced discoloration are insufficient and silver streaks formation 
is Inevitable, while, if it is in excess of 10 parts by weight, impact strength of molded articles is deteriorated. 
[0042] An action of such epoxy compound is presumed as follows. First, the cause for marked yellowing of and silver 
streaks formation on molded articles of a resin composition admixed with a phosphorus-type flame retardant when 
compared with that admixed with a halogen-type flame retardant, Is marked acceleration of decomposition of a poly- 

10 carbonate resin etc. by phosphoric acid, phenols, alcohols etc. formed by the decomposition of the phosphorus4ype 
compound under the resin processing conditions, which, in turn, causes the formation of colored compounds and 
volatile compounds which can be a direct cause for resin yellowing and silver streaks formation. Further, of the de- 
composition products of phosphorus-type compounds, phenols are known to be converted with ease into colored com- 
pounds by the reaction thereof through isomerization etc. Since such decomposition reaction is accompanied by low- 

is ering of the molecular weight of polymers, it is presumed to be largely responsible for lowering of the chemical resist- 
ance. The effect of epoxy compounds is in activation of phosphoric acid, phenols, alcohols etc. resulting from the de- 
composition of phosphorus-type compounds so as to stop the link of decomposition reactions with simultaneous pre- 
vention of further lowering of the molecular weight as well as suppressing the formation of colored and volatile com- 
pounds. 

20 [0043] The flame retardant resin composition of the present invention can be further admixed, if necessary, with one 
or more of other flame retardants, retardation auxiliaries, fortifiers, thermal stabilizers, antioxidants, UV-absorbents, 
release agents, colorants, crystalline nucleating agents, antistatic agents, fillers, lubricants, plasticizers and other pol- 
ymers in not so large quantities lest the object of the present invention should be affected. 

[0044] The flame retardant resin composition of the present invention can be produced in various ways including, 
2S but not limited thereby, a method of melt- kneading the polycarbonate resin (A) and pofyalkylene terephthalate resin 
(B) in pellet or powder form including other ingredients (C). (D), (E), (F) and. if necessary, further additives by the use 
of a biaxial extruder When the compounding agents are liquid, they may be added separately to the biaxial extruder 
by means of a supply pump or the like. 

[0045] The flame retardant resin compositions of the present invention can be molded in various forms including 
30 sheets, bottles, pipes and the like by various methods. Further, such resin compositions are halogen-free, and excelled 
in physical properties such as flame retardancy, impact strength, heat -resistance and moldabilrty and. in addition there- 
to, excelled in chemical resistance, resistance to heat-induced discoloration and improved in silver streeks formation, 
they are suitable for, among others, injection molded articles of home electric appliances or OA machines. 
[0046] The present invention will be described in greater details giving examples but the invention is not limited 
35 thereto. 

Example 1 

[0047] 82.5 parts by weight of a polycarbonate resin (called PC hereinafter) of bisphenol A 22.000 in viscosity-av- 
40 erage molecular weight and thoroughly dried and 17.5 parts by weight of a polyethylene terephthalate resin (called 
PET hereinafter) sufficiently dried 0.75 dl/g in intrinsic viscosity (measured at 25"C in a mixed solvent of phenol: tet- 
rachloroethane = 1 :1 by weight: hereinafter the same) were admixed with 5 parts by weight of an MB resin (copolymer 
of 30 % by weight of methyl met hacry late and 70 % by weight of butadiene), 4.5 parts by weight of resorcinolbis 
(diphenyl)phosphate (ADEKASTAB PER, registered trademark of Asahi Denka Kogyo K.K.), 0.6 parts by weight of an 
45 epoxy compound, abt. 200 in epoxy equivalent (ADEKASTAB EP-22, registered trademark of Asahi Denka Kogyo K. 
K.), 0.6 parts by weight of a polytetrafluoroetylene (molecular weight 5,000.000) obtained by emulsion polymerization, 
0.5 parts by weight of stabilizer [bis(2,6-di-t-butyl-4-methylphenyi) pentaerythritol-di-phosphite] and 0.2 parts by weight 
of an antioxidant (tetrakis methylene-3,5-dt-t-butyl-4-hydroxyhydrocinnamate methane) were melt kneaded in a vent- 
type extruder 40 mm O at 250-270 "C and subsequently pelletized. 
so [0048] With the resin composition thus obtained, flame retardancy, impact strength, moldability, chemical resistance, 
resistance to heat -induced discoloration and silver streaks formation were measured or evaluated. The results are 
shown in Table 1 . 

Flame retardancy: 

55 

[0049] The resin in pellet form was dried for 5 hours at 1 20 "C and specimens were prepared by the use of an injection 
molder (die tightening pressure 35 tons) under conditions of 280'*C in cylinder temperature and 70 "C in die temperature 
and flame retardancy for 1/16 inch in thickness was measured according to UL-94V standards. 
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Impact strength: 

[OOSO] The resin in pellet form was dried for 5 hours at 1 20 *C and specimens were prepared by the use of an injection 
motder (die tightening pressure 75 tons) under conditions of 280*0 in cylinder temperature and 70 "C in die temperature 
5 * and Izod impact strength for 1/8 inch in thickness was measured according to ASTM D-256. 

Heat resistance: 

[0051] The resin in pellet form was dried for 5 hours at 280 "C and specimens were prepared by the use of an injection 
10 molding machine (die tightening pressure 75 tons) under conditions of 280 in cylinder temperature and 70 °C in die 
temperature and HDT (heat distortion temperature under a load of 1 8.6 kg/cm^) for 1/4 inch in thickness was measured 
according to ASTM D-648. 

Moldability: 

IS 

[O0S2] The resin in pellet form was dried for 5 hours at 1 20 "C and molding was carried out by the use of an injection 
molder (die tightening pressure 150 tons) and a spiral die. 4 mm x 4 mm in gate dimensions, 10 mm in width and 3 
mm in thickness under conditions of 100 Kg/cm^ in injection pressure, 280 "C in cylinder temperature and 70 *C in die 
temperature, and the flow length was measured. 

20 

Chemical resistance: 

[0053] The resin in pellet form was dried for 5 hours at 1 20 *C and specimens were prepared by the use of an injection 
molder (die tightening pressure 75 tons) under conditions of 280''C in cylinder temperature and 70 "C in die temperature, 
25 the resulting specimens were distorted by bending 1 .0% and 1.5% and coated with salad oil and crack formation was 
checked 24 hours thereafter according to the following evaluation criteria. 

A : Cracks are not noted. 

B : Small cracks less than 1 mm in length are noted. 
30 c : Large cracks 1 mm or more in length are noted. 

D : Large cracks 1 mm or more in length are noted together with rupture of the specimen. 

Resistance to heat-induced discoloration: 

3S [0054] The resin in pellet form was dried for 5 hours at 120 "C and the hue of color samples (80 mm x 50 mm x 2 
mm) prepared by injection molder (die lightening pressure 35 tons) under conditions of 280 "*C in cylinder temperature 
and 70 *C in die temperature was judged visually. Further, the hues (L, a, b) of color samples obtained in a like manner 
and heated at 1 40 "C for 48 hours were measured by a differential colorimeter and the change in hue caused by heating 
was determined as AE by calculation. 

40 

Silver streaks formation: 

[0055] The resin in pellet form was dried for 5 hours at 120 'C, flat plates 120 mm x 120 mm x 3 mm molded by 
injection molder (die tightening pressure 75 tons) were molded under conditions of 300 "C in cylinder temperature and 
■45 70 "C in die temperature and the silver streaks formation noted with the 10th shot molding was judged according to 
the following evaluation criteria. 



[0056] Example 2 was carried out in the same way as Example 1 except that a PC whose viscosity -average molecular 
weight was 22,000 was used instead of the PC whose viscosity-average molecular weight was 1 9,000. The results 
are shown in Table 1 . 



so 



A 
B 
C 
D 



Silver streaks formation is not noted with any of the 1 0 moldings. 
Silver streaks formation is noted with onfy one of the 10 moldings. 
Silver streaks formation is noted with two or more of the 1 0 moldings. 
Silver streaks formation is noted with all of the 1 0 moldings. 



Example 2 
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Example 3 

[O057] Example 3 was carried out in the same way as Example 1 except that the quantity of the PC was increased 
from 72.5 parts by weight to 78.0 parts by weight and the quantity of the PET was increased from 17.5 parts by weight 
to 22.0 parts by weight. The results are shown in Table 1 . 

Example 4 

[0058] Example 4 was carried out in the same way as Example 1 except that the quantity of the resorcinolbts{diphenyl) 
phosphate was increased from 4.5 parts by weight to 6.0 parts by weight. The results are shown in Table 1 . 

Example 5 

[0059] Example 5 was carried out in the same way as Example 1 except that 5.3 parts by weight of bisphenol A bis 
(dicresyl)phosphate (PHOSFLEX 580, registered trademark of Akzolashima) was used instead of 4.5 parts by weight 
of the resorctnolbis(diphenyl)phosphate. The results are shown in Table 1. 

Example 6 

[0060] Example 6 was carried out in the same way as Example 1 except that 5.8 parts by weight of resorcinolbis(di- 
2,6-xylyl)phosphate was used instead of 4.5 parts by weight of the resorcinolbis(diphenyl)phosphate. The results are 
shown in Example 1 . 

Example 7 

[0061] Example 7 was carried out in the same way as Example 1 except that 5. 3 parts by weight of hydroquinonebis 
(di-2,6-xylyl)phosphate was used instead of 4. 5 parts by weight of the resorcinolbis(diphenyl)phosphate. The results 
are shown in Table 1 . 

Example 8 

[0062] Example 8 was carried out in the same way as Example 1 except that cresyldiphenyl phosphate was used 
instead of the resorcinolbis(diphenyl)phosphate. The results are shown in Table 1 . 

Example 9 

[0063] Example 9 was carried out in the same way as Example 1 except that the quantity of the epoxy compound 
was increased from 0.6 parts by weight to 1.5 parts by weight. The results are shown in Table 1. 

Example 10 

[0064] Example 1 0 was carried out in the same way as Example 1 except that EPI KOTE 1 007 (registered trademark 
of Yuka Shell Epoxy Kogyo K.K.. epoxy equivalent: abt. 2,000) was used instead of ADEKASTAB EP-22 as an epoxy 
compound. The results are shown in Table 1 . 
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Example 11 

[0065] Example 1 1 was carried out in the same way as Example 1 except that DENACOL EX-146 (registered trade- 
mark of Nagase Kasei Kogyo K,K., epoxy equivalent: abt. 226) was used instead of ADEKASTAB EP-22 as an epoxy 
compound. The results are shown in Table 2. 

Example 1 2 

[0066] Example 12 was carried out in the same way as Example 1 except that DENACOL EX-411 (registered trade- 
mark of Nagase Kasei Kogyo K.K.. epoxy equivalent: abt. 231) was used instead of ADEKASTAB EP-22 as epoxy 
compound. The results are shown in Table 2. 

Example 13 

[0067] Example 1 3 was carried out in the same way as Example 1 except that an MBS resin (copolymer of 8 % by 
weight of methyl methacrytate, 70 % by weight of butadiene and 22 % by weight of styrene) was used instead of the 
MB resin. The results are shown in Table 2. 

Example 14 

[0068] Example 1 4 was carried out in the same way as Example 1 except that the quantity of the MB resin is increased 
from 5.0 parts by weight to 7.0 parts by weight. The results are shown in Table 2. 

Example 15 

[0069] Example 1 5 was carried out in the same way as Example 1 except that the quantity of the polytetrafluoroeth- 
ylene was increased from 0.6 parts by weight to 0.9 parts by weight. The results are shown in Table 2. 

Example 16 

[0070] Example 16 was carried out in the same way as Example 1 except that 17.5 parts by weight of a thoroughly 
dried PET resin whose intrinsic viscosity (measured at 25'*C in a mixed solvent of phenol:tetrachloroethane = 1:1 by 
weight, hereinafter the same) is 0.65 dl/g, which was prepared by the use of as an antimony-type compound as a 
polymerization catalyst was used . The results are shown in Table 2. 



Table 2 





Examples 


11 


12 


13 


14 


15 


16 


A: PC resin 


Mw: 22000 Mw: 19000 


82.5 


82.5 


82.5 


82.5 


82.5 


82.5 


B:PET resin 


Cat. germanium 
Cat. antimony 


17.5 


17.5 


17.5 


17.5 


17.5 


17.5 


C:copolymer *1 (1) 


5.0 


5.0 




7.0 


5.0 


5.0 


(2) 






5.0 








D:organic *2(1) 
phosphorus (2) 
flame retardant (3) 

(4) 
(5) 


4.5 


4.5 


4.5 


4.5 


4.5 


4.5 



*1 (1): MB resin(methyl melhacrylale-butadieno copolymer) 

(2): MBS re£in(methyl methacrylate-butadieno-styrene copolymer) 
*2 <1 ): Resorcinol bis(di phenyl) phosphate 

(2) : Bisphenol A bis(diphenyOphosphate 

(3) : Resorcinol bi5(dh2,&-xylyl)phosphate 

(4) : Hydroquinonebis(di-2,6-xylyl)phosphate 

(5) : Cresyldiphenyl phosphate 
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Table 2 (continued) 





Examples 






12 


13 


14 


15 


16 


E: polytetrafluoroethylene 


0.6 


0.6 


0.6 


0.6 


0 9 


0 G 


F:epoxy compound *3 (1 ) 






0.6 


0.6 


0 fi 
yj . vj 


n R 


(2) 














(3) 


0.6 












(4) 














Stabilizer 


0.5 


0.5 


0.5 


0.5 


0.5 




Antioxidant 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


Izod (kg ■ cm/cm) 


70 


71 


73 


77 


78 


76 


U L 9 4 V test 


V-0 


V-0 


V-0 


V-0 


V-0 


V-O 


HDT C^C) 


102 


101 


106 


101 


106 


106 


Flow length (mm) 


740 


720 


700 


750 


690 


780 


Chemical 1 .0%strain*24hr 


A 


A 


A 


A 


A 


A 


resistance l.5%strain*24hr 


A 


A 


A 


A 


A 


A 


Heat-induced After molding 
discoloration A E after 
resistance heating 


White 

e 


White 
7 


White 
8 


White 
7 


White 
10 


White 
7 


Silver Streaks formation 


A 


A 


A 


A 


A 


B 



*3 (1 ): ADEKASTAB EP-22 manufactured by Asahi Denka Kogyo KX. 
(2): EPIKOTE 1007 manufactured by Yuka Shell Epoxy K.K. 
<3): DENACOL EX-146 manufactured by Nagase Kasei Kogyo K.K. 
(4): DENACOL EX-411 manufactured by Nagase Kasei Kogyo K.K. 



Comparative example 1 

[0071] Comparative example 1 was carried out in the same way as Example 1 except that the epoxy compound was 
not used. The results are shown in Table 3. 

[0072] Comparison with Example 1 shows that chemical resistance and resistance to heat-induced discotoration are 
both lowered and silver streaks formation is increased, when the epoxy compound is not used. 

Comparative example 2 

[0073] Comparative example 2 was carried out in the same way as Example 1 except that the resorcinolbis{dipheny I) 
phosphate was not used. The results are shown in Table 3. 

[0074] Comparison with Example 1 shows that flame retardancy and moldability are both lowered when the phos- 
phorus-type flame retardant is not used. 

Comparative example 3 

[0075] Comparative example 3 was carried out in the same way as Example 1 except that the polytetrafluoroethylene 
was not used. The result was as shown in Table 3. 

[0076] Comparison with Example 1 shows that flame retardancy is lowered when the polytetrafluoroethylene is not 
used. 

Comparative example 4: 

[0077] Comparative example 4 was carried out in the same way as Example 1 except that the MB resin was not 
used. The results are shown in Table 3. 



13 



EP 0 829 517 B1 



[0078] Comparison with Example 1 shows that impact strength is lowered when the MB resin is not used. 
Comparative example 5 

[0079] Comparative example 5 was carried out in the same way as Example 1 except that a PC 1 5,000 in viscosity- 
average molecular weight is used instead of the PC 22,000 in viscosity average molecular weight. The results are 
shown in Table 3. 

[0080] Comparison with Example 1 shows that both impact strength and chemical resistance are lowered when a 
PC of less than 1 6,000 in viscosity-average molecular weight Is used. 

Comparative example 6 

[0081] Comparative example 6 was carried out in the same way as Example 1 except that a PC less than 30,000 in 
viscosity -average molecular weight was used instead of the PC 22,000 in viscosity-average molecular weight. 
[0082] Comparison with Example 1 shows that motdability Is lowered when a PC of more than 29,000 in viscosity- 
average molecular weight is used. 

Comparative example 7 

[0083] Comparative example 7 was carried out in the same way as Example 1 except that the quantity of the PC 
was increased from 82.5 parts by weight to 98.0 parts by weight and that of the PET was decreased from 17.5 parts 
by weight to 2.0 parts by weight. The results are shown in Table 3. 

[0084] Comparison with Example 1 shows that both chemical resistance and moldability are lowered when the weight 
ratio of PC/PET is in excess of 90/1 0. 

Comparative example 8 

[0085] Comparative example 8 was carried out in the same way as Example 1 except that the quantity of the PC 
was decreased from 82.5 parts by weight to 70.0 parts by weight and that of the PET was increased from 17.5 parts 
by weight to 30.0 parts by weight. The results are shown in Table 3. 

[0086] Comparison with Example 1 shows that impact strength, flame retardancy and heat resistance are lowered 
when the weight ratio of PC/PET is less than 75/25. 

Comparative example 9 

[0087] Comparative example 9 was carried out in the same way as Example 1 except that the quantity of the MB 
resin was increased from 5.0 parts by weight to 12.0 parts by weight. The results are shown in Table 3. 
[0088] Comparison with Example 1 shows that flame retardancy, heat resistance and chemical resistance are all 
lowered when the quantity of the MB resin is in excess of 10 parts by weight. 

Comparative example 10 

[0089] Comparative example 1 0 was carried out in the same way as Example 1 except that the quantity of the 
resorcinol bis (diphenyl)phosphate is increased from 4.5 parts by weight to 1 2.0 parts by weight. The results are shown 
in Table 3. 

[0090] Comparison with Example 1 shows that impact strength, heat resistance and chemical resistance are all 
lowered when the quantity of the phosphorus-type flame retardant is in excess of 10 parts by weight. 
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Comparative example 11 

[0091] Comparative example 11 was carried out in the same way as Example 1 except that the quantity of the pol- 
ytetrafluoroethylene was increased from 0.6 parts by weight to 2.5 parts by weight. The results are shown in Table 4. 
[0092] Comparison with Example 1 shows that impact strength and moldabifity are both lowered when the quantity 
of the polytetrafluoroethytene is in excess of 2 parts by weight. 

Comparative example 12 

[0093] Comparative example 1 2 was carried out in the same way as Example 1 except that the quantity of the epoxy 
compound was increased from 0.6 parts by weight to 12 parts by weight. The results are shown in Table 4. 
[0094] Comparison with Example 1 shows that impact strength and chemical resistance are both lowered when the 
quantity of the epoxy compound is in excess of 10 parts by weight. 

Comparative example 1 3 

[(X)95] Comparative example 1 3 was carried out in the same way as Example 1 except that the quantity of the PC was 
increased from 82.5 parts by weight to 94.0 parts by weight, that of the PET was decreased from 17.5 parts by weight to 
6. 0 parts by weight, that of the resorcinolbis(diphenyl) phosphate was increased from 4.5 parts by weight to 15.0 parts by 
weight, that of the pofytetrafluoroethylene was increased from 0.6 parts by weight to 5.0 parts by weight, the MB resin was 
replaced with 6.0 parts by weight of the f^BS resin and the epoxy compound was omitted. The results are shown in Table 4. 
[0096] Comparison with Example 1 shows that heat resistance, moldability, chemical resistance and resistance to 
heat-induced discoloratbn are all lowered and silver streaks formatbn is increased, when the PC/PET weight ratio Is 
in excess of 90/10, the quantity of organic phosphorus -type flame retardant is in excess of 10 parts by weight, that of 
the polytetraftuoroethylene is in excess of 2 parts by weight and no epoxy compound is used. 

Comparative example 14 

[0097] Comparative example 14 was carried out in the same way as Example 1 except that no epoxy compound 
was used and a phosphoric diester and a potassium salt thereof having structural formulae (V) and (VI) were used 0.1 
part by weight respectively The results are shown in Table 4. 



CHj Br 0 Br CHi 




(V ) 



CH) Br OH Br CHj 



CHi Br 0 Br CH, 




(VI) 



CHj Br OK Br CHj 



[0098] Comparison with Example 1 shows that chemical resistance and resistance to heat-induced discoloration are 
both lowered and silver streaks formation is increased, when the phosphoric diester and the potassium salt thereof 
are used without use of the epoxy compound. 

Comparative example 15 

[0099] Comparative example 1 5 was carried out in the same way as Example 1 except that 1 0.0 parts by weight of 
bisphenol A (dicresyl)phosphate and 5.0 parts by weight of cresylphenyl phosphate were used in place of the resorci- 
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nolbis(diphenyl)phosphate without use o1 the epoxy compound. The results are shown in Table 4. 
[0100] Comparison with Example 1 shows that impact strength, heat resistance, chemical resistance and resistance 
to heat-induced discoloration are all lowered and silver streaks formation is increased, when more than 10 parts by 
weight of the organic phosphorus-type flame retardant is added without use of the epoxy compound. 

Comparative example 16 

[0101] Comparative example 16 was carried out in the same way as Example 1 except that resorcinolbis(di-2,6-xylyl) 
phosphate was used in place of the resorcinolbis(diphenyl) phosphate without use of the epoxy compound. The results 
are shown in Table 4. 

[01 02] Comparison with Example 1 shows that chemical resistance and resistance to heat-induced discoloration are 
both lowered and silver streaks formation is increased when no epoxy compound is used. 

Comparative example 1 7 

[0103] Comparative example 1 7 was carried out in the same way as Example 1 except that 12.0 parts by weight of 
a brominated polystyrene resin (PIROCHECK 68 PB. registered trademark of Nissan Ferro K.K.) was used without 
use of the epoxy compound and the resole inolbis(dipheny I) phosphate. The results are shovm in Table 4. 
[0104] Comparison with Example 1 shows that chemical resistance and resistance to post-heating hue variation in 
resistance to heat-induced discoloration are lowered with more marked silver streaks formation, when the organic 
bromine-type flame retardant was used without use of the epoxy compound. 

Comparative example 18 

[0105] Comparative example 18 was carried out in the same way as Example 1 except that 8.0 parts by weight of 
the brominated polystyrene resin (PIROCHECK 68 PB, registered trademark of Nissan Ferro K.K.) and 3.0 parts by 
weight of antimony trioxide were used without use of the epoxy compound and the resorcinolbis(diphenyl)phosphate. 
The results are shown in Table 4. 

[0106] Comparison with Example 1 shows that chemical resistance and resistance to post-heating change of hue in 
resistance to heat-induced discoloration are decreased and silver streaks formation is increased when the organic 
bromine-type flame retardant and antimony trioxide are used without use of the epoxy compound. 



Table 4 





Comparative Examples 


11 


12 


13 


14 


15 


16 


17 


18 


A:PC resin 


Mw:22O0O 
Mw: 15000 
Mw: 30000 


82.5 


82.5 


94.0 


82.5 


82.5 


82.5 


82.5 


82.5 


B:PET resin 


17.5 


17.5 


6.0 


17.5 


17.5 


17.5 


17.5 


17.5 


C:copolymer *1 (1) 
(2) 


5.0 


5.0 


6.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Organic nitrogen-type 
flame retardant *2 














12.0 


8.0 


Antimony trioxide 
















3.0 


D:ocganic *3(1) 
phosphorus-type (2) 


4.5 


4.5 


15.0 


4.5 


10.0 









*1 {1): MB resin(niethyl methacry late- butadiene copotymer) 

(2): MBS re$in(methyl methacrylate-butadiene-styrene copolymer) 
*2 Brominated polystyrene resin 
*3 (1): Resorcinolbis<diphenyl)phosphato 

(2) : Bis phenol A bis(dicresyl)phosphate 

(3) : Resorcrnol bis(di-2,6-xytyl)pho&phato 

(4) : Cresyldiphenyl phosphate 

(5) : Phosphoric diester 

(6) : Potassium salt of phosphoric diester 
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Table 4 (continuGd) 





Comparative Examples 




11 


12 


13 


14 


15 


16 


17 


18 














4.5 
















5.0 
















0.1 










I"; 








0.1 










pTinlvtfttrflfli inrnflfhulnriA 

^ ^Y^\jiy idi aiiuvi wo LI lyioi ixy 


2.5 


0.6 


5.0 


0.6 


0.6 


0.6 


0.6 


0.6 


P'Pnnw rrimnrtiiriH *4 


0.6 


12,0 














QtoKili7Ar 
oictuiii^cr 


0.5 


0.5 


0.5 0.5 


0.5 


0.5 


0.5 


0.5 


0.5 




0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


Izod (kg • cm/cm) 


12 


10 


50 


60 


6 


58 


70 


75 


U L 9 4 V test 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


V-0 


H D T ("C) 


104 0.5 


101 


0.5 93 


103 


96 


104 


120 


124 


Flow length (mm) 


390 


780 


420 


800 


900 


740 


750 


780 


Chemical 1.0%strain*24hr 


A 


A 


D 


B 


D 


A 


A 


A 


resistance 1.5%strain'24hr 


A 


C 


D 


D 


D 


D 


D 


D 


Heat-induced After molding 


White 


White 


Yellow 


Yellow 


Yellow 


Yellow 


White 


White 


discotoration A E after resistance 
heating 


10 


9 


42 


39 


38 


37 


22 


23 


Silver Streaks formation 


A 


A 


DD 




D 


D 


CC 





*4 ADEKASTAB EP-22 manufactured by Asahi Denka Kogyo K.K. 



Industrial Applicability 

[0107] As mentioned above, flame retardant resin compositions of the present Invention are halogen-free and meet 
higher requirements of chemical resistance, resistance to heat-induced discoloration and prevention of silver streaks 
formation in addition to excellent physical properties such as flame relardancy impact strength and moldability, and 
hence they are preferred for use as materials for injection molded articles of home electric appliances, OA (Office 
Automation) machines and the like. 



Claims 

1. A flame retardant resin composition comprising the following components (A), (B), (C), (D). (E) and (F), wherein 
1-10 parts by weight of (C). 2-10 parts by weight of (D). 0.05-2 parts by weight of (E) and 0.01-10 parts by weight 
of (F) are contained per 100 parts by weight of a resin whose weight ratio of (A)/(B) is 75/25 - 90/10. 

(A) a polycarbonate resin whose viscosity-average molecular weight is 16,000-29,000, 

(B) a polyalkylene terephthalate resin, 

(C) a copolymer containing a rubbery polymer and at least one selected from the group consisting of aromatic 
vinyt monomers, vinyl cyanide monomers, acrylic acid, acrylic esters, methacrylic acid, methacrylic esters and 
maleimide-type monomers as components. 

(D) an organic phosphorus-type flame retardant. 

(E) a ftuorocarbon-type resin, and 

(F) an epoxy compound not containing halogens. 

2. The flame retardant resin composition according to claim 1 . wherein the polyalkylene terephthalate resin (B) is a 
polyethylene terephthalate resin. 

3. The fiame retardant resin composition according to claim 2, wherein the polyethylene terephthalate resin is one 
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obtained with a germanium -type connpound as a polymerization catalyst. 

4. The flam© retardant resin composition according to any one of claims 1-3, wherein the organic phosphorus-type 
flame retardant (D) is a condensed phosphoric ester represented by the general formula given below: 

0 O . 0 

II II II 

R X 0-P - (OR, 0-P) „ - OR. 0-P-OR, 

.1 I I 

OR, OR, OR, 

where R,, R2 are monovalent aromatic groups or aliphatic groups, R3 is a divalent aromatic group and n is 0-15. 



Patentanspr u c h e 

1. Flammverzogernde Harzzusammensetzung. umfassend die folgenden Komponenten (A). (B), (C), (D). (E) und 
(F), wobei pro 100 Gewichtsteile eines Harzes, dessen Gewichtsverhaltnis von (Ay(B) 75/25 - 90/10 betragt, 1-10 
Gewichtsteile (C), 2-10 Gewichtsteile (D), 0,05-2 Gewichtsteile (E) und 0,01-10 Gewichtsteile (F) enthalten sind. 

(A) ein Polycarbonatharz, dessen Viskositatsmittel des Molekulargewichtes 16.000-29.000 betragt, 

(B) ein Polyalkylenterephthafatharz, 

(G) ein Copolymer, enthaftend ats Komponenten ein kautschukelastisches Polymer und mindestens eines, 
ausgewahit aus aromatischen Vinylmonomeren, Vinylcyanidmonomeren, Acrylsaure, Acrylsaureestern, Me- 
thacrylsaure, Methacrylsaureestern und Monomeren vom Maleimidtyp, 
{D) ein flammverzbgerndes Mittel vom Typ organ ische Phosphorverbindung, 

(E) ein Harz vom Fluorkohlenstofftyp und 

(F) eine Epoxyverbindung, die keine Halogens snthalt. 

2. Flammverzogernde Harzzusammensetzung gemaB Anspruch 1 , wobei das Pofyalkylenterephthalatharz (B) ein 
Polyethylenterephthalatharz ist. 

3. Flammverzogernde Harzzusammensetzung gemaQ Anspruch 2, wobei das Polyethylenterephthalatharz ein mit 
einer Verbindung vom German iumtyp a Is Polymerisationskatalysator erhaftenes ist. 

4. Flammverzogernde Harzzusammensetzung gema3 einem der /^nspruche 1 -3, wobei das flammhemmende Mittel 
vom Typ organ ische Phosphorverbindung (D) ein kondensierter Phosphorsaureester der nachstehenden altge- 
m ein en Formel ist: 



O O 0 

It II ' il 

Rt 0-P - (OR3 O-P) , - OR, 0-P-OR, 

; I I I 

OR, OR. OR, 



wobei Ri und Rg einwertige aromatische oder aliphatische Reste sind, Rs ein zweiwertiger aromatischer Rest ist 
und n 0-15 ist. 



Revendications 

1. Composition de r6sine retardatrica de flamme comprenant les composants (A), (B), (C), (D), (E) et (F) suivants, 
dans laquelle 1-10 parties en poids de (C), 2-10 parties en poids de (D), 0.05-2 parties en poids de (E) et 0,01-10 
parties en poids de (F) sont contenues pour 100 parties en poids de r6sine dont le rapport en poids de (Ay(B) est 
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de 75/25-90/10; 



(A) une r6sine de polycarbonate dont te poids mol6culaire moyen de viscosity est de 16.000-29.000, 

(B) una resine de polyalkyl6ne t6r6phtalate. 

(C) un copolym6re contenant un polym^re caoutchouteux et au moins un membra du groupa comprenant las 
monom^res vinytiques aromatiques, las monomdres de cyanure vinyliques, I'acide acrylique. les esters acryli- 
ques, I'acide methacrylique, les esters methacryliques et les monom6res du type mal6imide comme compo- 
sants, 

(D) un retardateur de flamme du type phosphore organique. 

(E) une resine du type fluorocarbone, et 

(F) un compost 6poxy ne contenant pas d'halogfenes. 

Composition de resine retardatrice de flamme suivant la revendication 1 , dans laquelle la r6sine de polyalkylene 
t6r6phtalata (B) est une r6sine de polyethylene terephtalate. 

Composition de r6sine retardatrice de flamme suivant la revendication 2, dans laquelle la r6sine de polyethylene 
t6r6phtalate est une r6sine obtenue avec un compose du type germanium comme catalyseur de polymerisation. 

Composition de r6sine retardatrice de flamme suivant t'une qualconque des revendications 1 & 3, dans laquelle 
le retardateur de flamme du type phosphore organique (D) est un ester phosphorique condense repr6sente par 
la formule generate donnee ci-apres : 



O O .- o 

U II *' II 

Ri O-P - COR, O-P). - ORj 0-P-OR» 

OR, OR, OR, 



dans laquelle H^, R2 sont des groupes aromatiques ou des groupes aliphatiques monovalents, R3 est un 
groupe aromatique divalent et n vaut 0-15. 
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